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PRKS'QUAirnTT  ADJUBDCm  IH  Itn^TIPLI  NARXET8 

\rrm  risikq  dbmard6^ 

Kenneth  J.  Arrow 


1 .  Introduct ion 

In  the  claAsiced  account  of  the  Lnv  of  Supply  and  Demand,  It  is 

assinaed  that  the  price  oii  any  market  moves  upward  if  demand  exceeds 

supply  and  downwards  in  the  opposite  ca«e.  The  discrepancy  between 

supply  and  demand  is  assuned  to  have  a  real,  if  transitory,  significance. 

Thus  a  sudden  upward  shift  in  the  demand  curve  gives  rise  to  an  excess 

demand  or  •shortage,"  which  in  turn  cauaes  a  rise  in  price  which 

2 

eventually  wipes  it  out.  rron  the  point  of  view  of  market  behavior 
a  shortage  manifests  itself  as  unfilled  orders.  In  the  caae  of  a 
labor  market,  this  means  unfilled  vacancies;  that  is,  firms  are  willing 
to  hire  more  workers  than  they  can  find  at  the  wage  they  are 
currently  paying. 

In  another  study, ^  It  has  been  suggested  than  an  extension  of  this 
analysis  explains  some  aspects  of  the  observed  shortage  of  engineers  and 
scientists  in  the  United  States  over  the  greater  part  of  the  post-war 


1.  This  paper  is  part  of  an  economic  onalysia  of  the  engineer - 
scientist  market  cooducted  for  The  RAID  Corporation  in  collaboratioo 
with  A.  Alohian  nd  V.  Csq^ron. 

2.  Bee,  e*C<f  Harshall's  account  of  the  path  to  e<iuilibriuffl  oc  a 
com  market,  A.  Hsrshall.  Principles  of  Kconomics,  Eighth  Edition, 

Hew  York;  Macmillan,  19W,  pp.  33^*33^»  'for  the  interpretation  of  the 
Lm  of  Supply  and  Damsnil  in  interrelated  markets,  see  P.  A.  Saouelson, 
foundatioos  of  K«)OOsd.c  Analysis,  Casibridge,  Mass.;  Harvard  University 
Press,  pp. 275-5^3* 

3.  A.  A.  Alchlftn,  K.  J.  Arrow,  W.  M.  Capron,  "An  Rronomlc  Arvil^rla 

of  tha  Market  for  Scientists  and  Engineers,"  The  RAND  Corporation,  RM-r’l''A'j-RC , 
6  June  I95R. 
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perlcxl.  If  the  demand  curve  for  a  cooaodlty,  In  thl«  coBe  the  •enrloee 
of  en^neeri  and  iclentlttB,  is  rising  over  time,  the  equilibrating 
effects  of  the  rloing  price  can  be  offset  by  the  rise  in  the  deniand 
curve,  which  raises  the  equilibrium  price  as  fast  as  the  market  price 
moves  towards  it.  A  shortage,  in  the  sense  of  an  excess  of  demand  over 
supply,  may  therefore  persist  for  an  extended  period  of  time  during 
which  the  market  price  is  steadily  rising. 

In  the  present  paper,  account  is  taken  of  the  fact  that  there  is 
not  one  market  for  engineers  and  scientists  but  many  Interrelated 
ones.  There  ore  many  different  types,  such  as  chemical,  mechanical, 
and  civil  engineers,  mathematicians,  physicists,  and  many  others. 

Within  each  type,  there  ore  many  grades  of  ability  arid  specialty.  To 
a  considerable  extent,  these  different  types  and  grades  art  substitutes 
for  each  other  either  on  the  demand  CT  the  supply  side  or  both.  Thus, 
n/iny  engineers  caii  perform  the  Tinctlons  of  mrthemPtlclans  or  physicists, 
or,  If  theoretical  mathematicians  ore  expensive,  they  cun  to  a  certain 
extent  be  replaced  by  increcksed  conq^itlng,  which  in  turn  leads  to 
demands  for  electrical  ergineers  as  well  as  less  qualified  methematiclans . 

The  model,  which  will  be  formulated  nbstractly,  then  consists  of 
a  set  of  markets.  On  each  one  the  demmid  Is  a  function  of  all  prices, 
a  rise  in  the  price  on  any  market  decreases  the  demand  in  that  market 
but  increases  the  denaiid  In  sone  or  all  other  markets,  since  all  the 
commodities  ore  substitutes.  Similarly,  the  supply  on  each  market 
is  Q  function  of  all  prices;  u  rise  In  any  one  price  Increases  supply 
on  that  market  but  decreases  it  on  all  other  markets,  since  it  draws 
the  supply  to  that  market.  It  is  MSuned  that  the  price  on  each  market 
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ob«ya  the  Lew  of  Supply  and  De—nd .  In  the  absence  of  disturbances, 
the  prices  vlLl  eventually  approach  equilibrium,  vlth  equality  of 
supply  and  demand  on  all  markets. 

The  paper  studies  the  effect  of  steady  upward  shifts  In  some  ov 
all  demand  functions  cm  the  odjustjoent  path  of  all  these  prices  and 
quantities.  It  is  shown  that  the  shortage  on  each  market  Increases  to 
a  limiting  value,  while  prices  rise  with  the  rate  of  Increase  which 
Itself  Incresses  to  a  limiting  value  depending  only  on  supply  and  demand 
conditions. 

2.  Interrelated  Markets  in  the  Absence  of  Trends 

We  suppose  there  are  n  services  or  cosnodltles  which  can  be 

supplied  from  the  ssns  or  related  so<irces  and  which  are  demanded  by  the 

sroe  or  related  Industries.  Let  (l  •  be  the  price  of  the 

th 

service  or  cocnodity  on  tl^e  1  market,  and  let  8^^  be  the  supply 
forthcoming  at  any  mooent  of  time.  The  supply  of  any  one  coosDodlty 
will  depend  not  only  on  Its  price  but  also  on  the  prices  of  nil  other 
cooDoditles,  since  higher  prices  on  other  ma:  kets  will  draw  supplies 
away  from  the  given  market.  We  can  thus  write, 

(1)  •  8^  (Pj^, . -.fP^),  vlth  d  B^/  (3  >0,6  8^/  d  Pj  -  0  for  1  4  J. 

In  a  linear  approximation,  ve  con  write. 


"1  ■  -1 . ■>). 


with 


< 


(3)  -  0  for  1  ^  J. 
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Strallarly  the  demiuid*  for  the  different  coaaoditlei  may  be 
Inteirrelated:  nn  Increase  In  the  price  of  one  comaodlty  vlil  cause 

demand  to  shift  froo  It  to  other  conraodltleB  which  are  iubstlt  ites  for 
It. 

(»»)  . .  ,p^)  vlth  6  D^/  d  p^  <  0,  d  Dj/  ^  i-j  >  0  for  1  ^  J. 

Becfcise  of  the  weak  Inequalities  In  the  lust  douse,  the  case  where  all 
demands  are  Independent,  that  la,  depends  only  on  p^,  is  Included 
as  a  special  case.  As  a  linear  approxlmstlon  "o  (k),  we  have. 


(5) 


n 

-  E 

J-i 


11 


<  0,  b^^  >  0  for  1  /  J. 


On  each  market,  there  will  be  usually  a  "shortage,"  l.e.,  the 
difference  between  dcjiaud  u’id  supply,  wlilcli  we  will  denote  by  X^. 

(^)  -  8^. 

(Of  course,  might  be  negtillve,  in  which  case  there  Is  n  "surplus.") 

We  usaunc  that  on  each  market,  the  price  nnves  os  directed  by  the 
shortage  X^,  rising  If  the  shortage  X^  Is  positive,  decreasing  if 
negative,  and  renalnlng  stationary  If  tero.  To  a  linear  approximation, 


(7)  dp^/dt  -  k^X^,  k^  -0(1-  l,...,n). 

Substitute  froD  (2)  aund  (5)  into  (0* 
n 

(8)  X.  -  E  (b^.  -  a^  J  p,  ♦  (d^  -  c^)  (1  -  I 

J-i  " 


For  cor.venlence,  let. 


•ij  •  h'  ■  “iJ  u  •  ^  •  "1 


(y) 
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Th«n  (8)  can  be  vrltten, 

D 

*1  *  ♦  “i 

(9),  (3)»  and  (5),  ve  aee  that, 
(U)  V  0,  >  0  for  1  /  J. 


The  equilibriun  situation  is  one  of  equality  of  supply  and  Aeiaand 
on  all  markets,  that  is,  •  0  for  all  i.  Then  (lO)  yields  a  system 
of  linear  equations  vhich  can  be  sol  red  for  the  equilibrium  price.  The 
approach  to  equilibriun  is  described  by  equations  (?)  and  (lO).  These 
cosablne  to  yield. 


n 


(12)  dp^dt  -  ^  “ijPj  ^  ^i°l  -l,...,n). 

Equation  (12)  constitutes  a  system  of  siaulta^ieous  differential 

equations  whose  solution  yields  tiiC  tiae  paths  for  each  price.  We  vlll 

assume  thct  the  system  is  stable,  that  is,  that  each  price  approaches 

U 

its  equilibri’un  value. 

Let  us  rewrite  the  above  in  vector  riOtntion.  Let  x  be  the  vector 
with  cooponents  X^^,  p  the  vector  vith  components  K  the  matrix  with 
diagonal  elements  aiA  off-diagonal  elements  0,  M  the  matrix  vith 
elements  m  and  n  the  vector  vith  components  n  .  Then  il),  (lO),  and 

^  V  ^ 

(12)  can  be  written, 

(13)  dp/dt  -  Ix, 


k.  Under  the  assumptions  stated,  it  can  be  shown  that  stability 
foUovB  froD  the  usual  cd^titive  conditions;  see  F.  H.  Bohn,  "Gross 
Substitutes  and  the  l^mmslc  Stability  of  General  Equilibrium, 
Econcssetrica,  Tol.  26  (1958) »  PP*  1^)7-170,  K.  J.  Arrow  and  L.  Hurv'.cz, 
*0n  the  Stability  of  Coflx>etltive  Equilibrium  I,"  Ecoooaetrica 
( forthccming) ,  fart  III,  especially  Theorem  9. 


X  -  Mp  n, 
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(l»*)  X  -  Mp  n, 

(15)  dp/dt  -  Dtp  ♦  Kn. 

We  have  q«*  uned  that  the  lyatera  (I5)  1b  Btable.  The  Btablllty  dependB 
only  or.  the  matrix  of  coefficients  of  p,  so  that  we  will  also  say  that 
KM  Is  stable  matrix,  which  we  will  deflr>e  as  the  matrix  of  a  stable 
system  of  differential  eq'jattons  (with  constoiit  coefficients). 
E<iuivale:itly,  a  stable  m/rtrlx  is  one  whose  character Istlc  roots  all 
have  riegative  real  ports.  Also  a  matrix  with  the  properties  (ll), 
l.e.,  negative  diagonal  and  non-negotlvc  off-dtagonal  elements,  will 

r 

be  termed  a  Metzler  matrix."  Since  the  elements  cf  KN  are  It  m  ,  It 

1  1.  J 

follows  from  (7)  arid  (ll)  that  KM  Is  also  a  Mettler  matrix. 


(1^) 


KM  is  a  stable  Metzler  mstrlx. 


3.  Some  Mathematical  ^-opert les  of  Stable  Metxler  Matrices 

As  a  prellnln.firy  to  the  s  rbsequcnt  ar.aiysle,  we  will  need  sooe 
mathematical  properties  of  stable  Metzler  matrices.  Note  that  for  any 
matrix  A  wr  coi  choose  a  constant  s  so  that  s  ♦  >  0  for  all  i;  then 

If  A  is  a  Metzler  matrix,  si  4  A  has  oiJ.y  non-negative  elements,  wtiere 
I  Is  the  u.'.it  matrix.  Such  non-negative  matrices  have  a  ntinber  of 

f 

convenient  properties  whlchi  will  be  used. 

Leona  1.  A  principal  minor  of  a  stable  Metzler  matrix  is  a 
stable  Metzler  matrix. 

Proof:  Let  A  be  a  principal  minor  of  t>.e  stfible  Metzler  .m/ trlx  B; 
obviously  A  is  a  Metzler  matrix.  Choose  s  sc  that  si  4  B  is  non-negatlre . 

5.  L.  Metzler,  "Stability  of  MLilti^e  Markets;  the  Hicks 
Conditions,"  Kconcnnetrice,  Vol.  I3  (l9^‘^),  pp.  P^n-292. 

6.  These  properties  ore  collected  conveniently  in  0.  Deb  re .  aix3 
I.  H.  Berstein,  "Bonnegat  1  ve  Squfire  Matrices,"  Iconooetr lea,  Tol.  21 

(19‘3),  pp. 
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The  characterlatlc  root*  of  *I  ♦  B  ore  •  larger  thar  tho*«  of  B; 

•  Inoe,  by  hypothe*!*,  the  real  part  of  any  character  1  it ’.c  root  of  B 

1*  negative,  it  foUov*  that  the  real  part  of  any  characteriitic  root 

of  *1  4  B  DiLiat  be  le*B  than  •<,  For  any  non-negative  matrix,  there  i*  a 

real  characterl*tic  root  X  euch  that  X  ■  X  for  all  characteri*tlc 

o  o 

root*  X.  Let  X  be  thi*  root  for  the  non-negative  matrix  *I  ♦  B  and 
o 

X^  the  root  for  the  non-negative  matrix  *I  -f  A,  which  i*  a  principal 
■Inor  of  *I  4  B*  Then  (aee  Debreu-Herstein,  p.  600,  laet  tvo  line*), 

(17) 

If  X  1*  any  char*eteri*tlc  root  of  *I  e  A,  then  |  x|*  X^;  *ince  the 
real  part  of  \  i*  neceiiartly  not  greater  than  X|,  it  follov*  from 
(17)  that  the  real  part  of  X  i*  le**  than  *.  Since  the  characterlatic 
root*  of  A  are  •  azaaller  than  those  of  *I  ♦  A,  their  real  part*  are 
\  negative,  *o  that  A  i*  stable. 

Lena  2.  If  A  i*  a  stable  Netzler  matrix,  then  Ax  <  0  implies 
X  >  0  and  Ax  •  0  implies  x  -  0. 

Proof:  Choose  *  as  before  so  that  si  -f  A  is  non-aegative ;  let 
B  "  si  ♦  A.  Let  y  •  -Ax  •  0.  The  characteristic  root*  of  B  are  less 
than  s  in  absolute  volae  by  the  same  org^ument  as  in  the  proof  of 
Lema  1.  Then  (Debreu-Berstein,  Theorem  III*,  p.  60l), 

(*I  -  B)'^  -  0. 

Since  (si  -  B)  ^  is  non-siugiilar,  each  row  mast  ho'/e  at  least  one 
non-zero  and  therefore  positive  element.  Since  y  •  0, 

(*I  -  B)'^  y  '0. 
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If  vr  iubitltute  for  B  and  y,  ve  find  that  x  >  0.  The  second  part  of 
the  leiaaa  foLlovi  by  continuity. 

Lenma  If  A  li  a  stable  Metzler  matrix,  Uien  -A  ^  is  non- 
negative. 

Proof;  Let  x  be  the  1^^  column  of  -A  then  the  vector  Ax  has  -1 
in  the  1^^  place  and  0  elsewhere,  by  definition  of  an  inverse.  Hence 
Ax  ■  0,  so  that  X  ■  0  by  Len&a  2,  Since  x  Is  any  column,  tlie  leasa 
holds. 

Theorem.  If  A  is  a  stable  Metzlcr  mf'trix,  b  ■  0,  y{0)  ■  0,  and 
dy/dt  -  Ay  ♦  b,  then  y{t)  ■  0  for  all  t  -  0. 

Proof:  Suppose  the  set  of  times  t  such  that  t  -  0,  yAt)  <0  for 

J 

some  J  Is  non-null.  Let  t  be  tie  greatest  lower  bound  of  such  t- 

o 

vedues.  If  t^  >  0,  then  by  definition  y{t)  ■  0  for  t  <  t^,  so  that, 
by  continuity, 

(18)  y<t^)  >  0. 


If  t^  •  0,  then  (l8)  holds  by  hypothesis. 

The  functions  y.(t),  y  (t)  {  •  dy^dt)  ore  analytic.  For  each 
J  J  V 

there  Is  some  open  Interval  beginning  with  t^  in  which  they  h-ive 
constjmt  sign.  By  choosing  t^  •  t^  but  sufficiently  close, 

(15)  y,(^)»  y,(t)  have  constant  sign  over  the  open  Interval  (t  ,  t,). 

J  J  01 


Let  S  be  the  set  of  Indices  J  such  that  yj(-)  ^  ^1^’ 

by  definition  of  t^,  S  exist  bo  nor.-nail.  If  yj('')  ^  ^  .ver  ^1^' 

then  y.{t)  >0  over  the  same  interval  by  (18).  From  the  defin  tlon  of  8, 

J  * 

(20)  yg(t)  0  In  (t^,  t^), 
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vher«  the  lubicrlpt  S  raeans  the  8’jb -vector  composed  of  component •  of 
B.  Let  B  be  the  principal  minor  of  A  vith  rows  and  columi;iB  1;,  S, 

C  the  minor  of  A  vlth  rovi  In  S  and  columna  net  In  6. 

Freo  the  hypothegla  aa  to  the  dlfferentl»»I  equation  Batlgfled  by 
y<t)  and  (20),  we  conclude  that, 

(21)  c  Xg  *  BXg  ♦  Cyg  ♦  bg  for  t  In  (t^,  t^), 

where  yg  contain*  all  coniponenta  of  y  not  In  S.  Since  A  Is  a  Metzler 
matrix,  C  contain*  only  non-negative  conponent*.  By  definition  of  S, 

y^  >  0;  hence  Cy*  •  0.  By  hypothe*la,  b  >  C.  Therefore,  from  (?l), 

b  •  B  •  0  " 


(22)  Byg<0. 


From  Lermui  1,  B  1*  a  stahle  Hettler  matrix;  by  Lenma  2,  then, 

Yg  ■  0  for  t  In  (t^,  t^).  But  thl*  contradict*  the  definition  of  8. 
Hence,  the  •uppoeltlon  that  the  set  of  non-negative  t-vol^e*  for  which 
y  (t)  <  0  for  *01*  J  1*  non-null  haa  led  to  a  contradiction,  and  the 
theorem  Is  proved. 


k.  The  AdJujtagnt  PVocee*  with  Steadily  Increasing  Denuuds 

We  shall  now  examine  the  process  of  adjustment  described  In 
sections  1  and  2  when  the  demand  Is  shifting  steadily  upwards  lii  time 
on  some  or  all  of  the  Interrelated  markets.  For  simplicity,  we  assume 
that  the  supply  curve  Is  not  changing;  however,  the  following 
analysis  would  remain  valid  If  the  supply  were  also  shifting  -.pwords 
In  time  but  not  more  rapidly  than  the  demand,  V>-  will  also  assume  that, 
to  begin  with,  supply  and  demaad  are  equal. 
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We  thftll  ther,  contlnip  to  a£B  L’ae  that  (?)  hulde,  bit 


'=’3>  “i  •  *  h  ’  'i  hi  ■  hj 


>  ,  for  I 


(^)  b€conri, 

J,  Cj  >  0. 


Tyie  deflnitlor.  of  the  atiortfi^r  rer-alns  its  before,  and  the 
udJuBtinent  if  prices  cor.tlnuea  tc  he  described  by  (  ’).  The:,  the 
follovlii^  dlecuBslon  remains  valid  with  sllgl.t  nuid  1  f  1  cat  ion .  A  ters 
e^  l  l8  added  on  tne  right  aide  of  (2)  jitkI  ,  eq  .Ivalently ,  of  (lO). 

Let  e  be  the  vecti  r  vtioae  coTTprinentfl  iise  e^.  Then,  i:.  vector  notation, 
(13)  renains  valid,  while  (l^)  becomes, 

(?U)  x-Mp^n+et. 

M  still  satisfies  (ll).  further,  we  will  (iss  Loe  that  the  system 
defined  by  (13)  ftjod  {2k)  voild  be  stable  In  the  absence  of  trends, 
l.e..  If  e  •  0,  so  that  (it)  remains  vadld.  The  characteristic  ro  ts 
of  KM  are  the  sane  as  those  of  K  ^(KM)  I  ■  MK,  so  that  the  latter  Is 
also  stable;  It  Is  clea:ly  a  Metzler  matrix,  since  it  Is  derived  froiB  M 
by  Diltlplylag  each  column  by  a  positive  constant. 

(Ph)  MK  Is  a  St  able  Me  tiler  nuitrix. 

Differentiate  (2^)  with  respect  to  time. 

(  ?h)  X  >»  Mp  ♦  e, 


where.  It  will  be  rectllcd,  dots  denote  differentiation  with  respect 
to  time.  Substitute  f or  p  from  (I3)  into  ( 2'  )  i 

(27)  X  -  MK  X  ♦  e 

Froc  (?^),  ve  see  that  the  sol  :t  lor.  x(T)  of  the  differential  eq.atlon 
(2'’)  converges  to  a  limit,  which  must  t-e  s^ch  that  x  -  0. 
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-  -  K‘S<'^e. 

The  MBumptlon  that  sapyily  and  dem/tr^l  ar^*  eq^al  at  tin*  b^’glrj.ln^  car. 
be  expressed  bv  aa^r'lng  that, 

(29)  x(c)  -  0, 

where  t  ■  0  1b  taken  as  the  beginning  of  the  jir'-cesB.  Let  •  -  In 
(27):  from  (29)  and  (23), 

(30)  x(0)  -  e  -  0. 

Plfferentlate  (27)  with  respect  to  tlrae. 

(31)  dx/dt  -  WC  X. 

_  • 

We  con  apply  the  Theorea  with  y  replaced  by  x,  b  by  0,  'oxi  A  by  UK; 
the  hypotheses  are  satisfied,  according  t'  (2‘),  (30)»  QJxl  (3^),  so 
that , 

(32}  x(f)  •  0  for  t  -  h. 

Thus  the  shortage  on  each  market  Increases  frora  the  Inltinl  vn^  .c  .  f  0 
tovards  the  asyqptot  Ic  Ilialt  given  by  (28).  Ir,  pi  rtlc-lnr, 

(33)  x(t)  -  for  t  -  0. 

Prom  (13)  and  (33), 

(3U)  jKt)  -  0  for  t  -  0, 

so  that  the  price  on  eocn  market  ic  ln''reaslng  over  time.  D f forrnt  1  ntc 
(13)  with  respect  to  time. 

(35)  dp/dt  -  li. 


8\ibstltute  for  x  from  (28). 
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(3'  )  dp/dt  •  KXp  <■  Kr. 

Fron  (lO  (3'  )»  ToIIovb  p  "or.vrrgrs  (i  1 :  .ti1  *  t 

'ipprorichre  Inflr.lly. 

(37)  p(0  -  -  (KM)'^T(p  -  - 

Frnr.  (3^)  (37),  vr  rcr.cludr  p r  1  ce b  rite  on  all  r.<u~kjetg  fijid  the 

i.'.creftae  appronchee  a  coroBtar.t  rate  v\i i ci .  will  jaually  be  pc^s  1 1 1  ve  on 
all  ntirkets ^  even  thoac  which  dn  not  theraael vee  have  axi  upward  ahir*  In 
demjuid ,  the  1  ital  t  ir^  rate  cf  pric^  increase  depo ndt.  'rJ.y  n  e^-pply  u.d 
deitajid  owndltioiiS  a.-ui  1 B  indeperdeut  wf  the  spx- eJs  f  ,f  ad  Jaetaent . 

At  fUiy  tine  let  p*  be  tl;*-  veett  r  of  prices  whlcli  voulJ  cle.'o- 
the  r.tirket,  l.e.,  nnio?  t!.e  shortage  7,ero.  froc  (2^), 

(3^)  0  -  Kp  -f  cn  ♦  et . 

Kultl  ply  thro  igii  In  (3P)  by  K. 

(39)  C  -  KMp*  ♦  Kn  ♦  Ke‘  . 

Substitute  fror.  (2^)  ‘.nto  (l3). 

(*^  )  j  -  KKp  ♦  Ki.  ♦  Ket. 

finally,  ie’  q  be  the  difference  between  the  nuirke* -cle  ?ir  I  ng  price  p 
and  th*-  act  .^il  price  p,  l.e.,  \  -  p.  Subtract  (J4O)  rroD  (39), 

(i*l)  -  p  -  KMq, 

or, 

(h?)  q  .  -  (I0<)'^p. 

fror;  (lb)  and  Lenna  3»  ■  (KM)  ^  1g  a  .nor.-negat  Ive  ruitrlx.  Tlien  fren  (3M, 
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(**3)  <l(^)  ■  0  for  oil  t  •  c, 

while  from  (U?)  and  (3’)/ 

Thuj,  the  actual  price  la  olvays  b^l  nv  the  price  whl cii  would  cleij-  the 
market ,  the  difference  approaching  a  llrdt  whl  cii  ie  leaa  the  f  aeter  the 
■peed  of  reaction  on  the  di  f  ferent  cvarketi.  It  cor.  also  be  ihcv:.  thc.t 
the  difference  between  the  actual  ?ind  the  market -clefirlng  prices 
widens  as  tiiat  goes  on. 


